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IosicHuTeNLHAA 3aNNCKA

Pabouass mporpamMma y4yeOHOro monayns 1o ¢GuzMke «IKCIEepUMEHTaIbHAas
busukanana  ydammxcs 9xmaccoB (manee — Ilporpamma) cocraBiieHaHAa OCHOBE
MOJIOKEHU M TpeOOBaHUUK pe3ysbTaTaM OCBOEHHUS Ha 0a30BOM YPOBHEOCHOBHOM
oOpazoBaTenbHOM Tporpammsbl, npeacraBieHHbIXx B @I'OC OOO, B COOTBETCTBUH C
denepanbHOl pabodeil mporpamMMoi mo ydeOHOMYy mpenmery «®Dusmka» (0a30BbIi
ypoBeHb) (mpeameTHas o00macTh «ECTeCTBEHHO-HAYYHBIC TPEAMETBI»), a TaKKEC
yuétoM ¢enepasbHOM  pabodeil  mporpamMmbl  BocnuTaHus W Kouuenuuu
MpEnoIaBaHusydeOHOT0 peaMeTa «Du3nkay.

Conepxxanue [IporpamMmsl HAIIPaBJICHO Ha (dbopmupoBaHue
€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH OOYyYarOUIMXCsli W OPraHu3alyi0 U3y4YeHUs
¢u3ukn  Ha  JeATenbHOCTHOM  ocHoBe. B Ilporpamme  yuuThIBaroTcs
BO3MOKHOCTHYYEOHOro mnpeamera B peanuzamuu Tpeboanuii PI'OC OO0 k
IJIAHUPYEMBIM JIMYHOCTHBIM M METANpeIMETHBIM pe3yJibTaTaM OOy4YeHHs, a TaKkKe
MEXIPEAMETHBIECBSA3U €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOI'0 00111€r000pa30BaHus.

®du3zrka SBISETCA CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHO-HAYUHBIX YUEOHBIX
MPEAMETOB, TMOCKOJbKY (DU3MYECKHUE 3aKOHBl JIEKAaT B OCHOBE IIPOLIECCOB U
SIBJICHUM,U3y4aeMbIX XUMHEH, OnoJioruen, actTpoHoMue u gusznueckoit reorpaduei,
BHOCUTBKJIaJl B €CTECTBEHHO-HAYYHYIO KapTHHY MHpA, MNPEIOCTaBIsIET HauOosee
ACHbIE O00pa3lpl MPUMEHEHHs HAy4YHOrO METOoAa INO3HaHUA, TO €CTh crocoda
[OJIyYEHUSJOCTOBEPHBIX 3HAHUN O MUDE.

Onna w3 TrIaBHBIX 3a1a9 (U3HMYECKOrO0 00pa30BaHUs B CTPYKType OOIIEro
o0pa3oBaHHS COCTOMT B (OPMHUPOBAHUHU ECTECTBEHHO-HAYYHOW TI'PAMOTHOCTH H
MHTEPECAK HAyKe y 00yJaromuxcs.

[Ipu cocraBnennn IIporpamMmel 0cob00e BHHMaHHE YIEICHO (U3HMUIECCKOMY
dKCIIEpUMEHTY. B mporiecce M3y4eHHS MaHHOTO TPEAMETHOTOMOYJIS yYalluMCS
MPEIOCTABISACTCS BO3MOXKHOCTh BBINOMHUTH 0oJieeS0 mabopaTOpHBIX paboT wWiIn
MIPOCTHIX OTBITOB C MPUMEHEHHUEM JIA00OPATOPHOTO 000PYI0BaHUS KaOMHETOB (PU3UKH,
a Takxke MUQPPOBHIX JTabopaTopuii Mo (U3MKE, BXOIANUX B KOMIUICKT IH(PPOBOTO
obopynoBanus «Touka pocTay.

Kypc paccuntan Ha 36 yueOHBIX 4acoB.



Ilnanupyembie pe3yibTaTbl OCBOCHHUS Y4€OHOI0 MOLY sl
«IKCIEepUMEHTAIbHASA (PU3HKA»

Jluunocmmnole pé3yiomambl

B pesynbTaTe nzydeHus yueOHOro Moyiig no ¢pusnke y oOydaronierocst 0yayr
c(hOpMHUPOBAHKI CJICTYIONTUE JIMIHOCTHBIC PE3YJIBTATHI B YACTH:

1) nampuomu4ecKko2o 60CNUMAHUA.

IpPOSIBJICHUE HHTEpeca K HCTOPUM U COBPEMEHHOMY COCTOSHUIO POCCHMCKON
(u3nUecKol HayKH;

[IEHHOCTHOE OTHOIIIEHUE K TOCTHKEHUSIM POCCUNUCKHUX YUEHBIX-(DU3UKOB;
2) epadxicoancko2o u 0yX068HO-HPABCMEEHHO20 B0CHUMAHUSL.

TOTOBHOCTh K AaKTMBHOMY Y4YaCTHIO B OOCYXJEHUU OOIECTBEHHO-3HAUYMMBIX
U JTUYECKUX MPOOJEM, CBSI3aHHBIX C MNPAKTUYECKHUM NPUMEHEHUEM JIOCTHKEHUHN
du3uKy;

OCO3HAaHUE BAXKHOCTU MOPAJIBHO-OTUYECKUX IPUHIUIIOB B JEATCIBHOCTH
YYEHOTO;

3) ACMEMUUECKO20 BOCNUMAHUAL.

BOCIIPHUATHE DSCTETUYECKUX KadyecTB (DU3WYECKONM HayKh: €€ TapMOHUYHOIO
MOCTPOCHUSI, CTPOTOCTH, TOUYHOCTH, TAKOHUYHOCTH;

4) yennocmu HAyuHO20 NOZHAHUS.

OCO3HaHHWE MEHHOCTH (PU3NYECKON HAYKW KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS
MHPA, OCHOBBI Pa3BUTHSI TEXHOJIOTUM, BaXKHENIIEH COCTABIIAIOILECH KYIbTYPHI;

pa3BUTHE HAy4YHOW JIFOOO3HATENIBHOCTH, WHTEpeca K HCCIeI0BATEIhCKOM
NeATEIIbHOCTH;

5)gpopmuposanus Kyrebmypst 300p06bs U IMOYUOHATLHO2O ONALONOLYYUSL.

OCO3HaHWE IIEHHOCTM Oe3omacHOro oOpa3a JKM3HM B  COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BXKHOCTH MpaBuil 0€30MacHOTO MOBEACHUS Ha TPAHCIIOPTE,

Ha JIOporax, C DJJEKTPUYECKUM M TEIJIOBBIM O0OPYJOBaHMEM B JIOMAaITHUX
YCIOBUSX;

c(OpPMUPOBAHHOCTh HaBBIKA PEQIIEKCHH, MPU3HAHUE CBOETO IpaBa Ha OIMIMOKY
¥ TaKOT0 K€ TpaBa y APYroro 4ejJoBeKa;

6) mpyoosoeo eéocnumanusi:



AKTUBHOE Yy4YacTHE€ B PEIICHUM MPAKTUYECKUX 3a7ay (B paMKax CEMbH,
0o0pa3oBaTeNbHOM OpraHU3alMy, TOpoAa, Kpasi) TEXHOJOTHMYECKOW M COLMAIbHOU
HaIpaBJICHHOCTH, TPEOYIOLIUX B TOM YUCIE U (PU3NYECKUX 3HAHU;

UHTEPEC K MPAKTUYECKOMY U3YUYEHUIO MpodecCuid, CBI3aHHBIX ¢ (PHU3UKOM;
7) sK0M02UUECKO20 BOCRUMAHUSL

OpHEHTallUs Ha MpUMEHEeHUe (PU3NUECKUX 3HAHUM I pelleHus 3a7a4 B 001acTu
OKpY)Karolel cpefpl, IUIAHUPOBAHMUS TIOCTYNIKOB W OIEHKM HMX BO3MOXKHBIX
MOCJEACTBUUIIISL OKPYKAIOLIEH CPEIbI;

OCO3HaHUE TIJIO0ANIBHOIO XapaKTepa 3KOJIOTMYECKMX Npo0sieM W IyTed HX
peuieHus;

8) adanmayuu Kk UBMEHAIOWUMCSL YCLOBUIM COYUATLHOU U NPUPOOHOU CPeObl:

HOTpe6HOCTB BO BSaHMOHCﬁCTBHH ITPHU BBIIIOJIHCHUU I/ICCJ'IeI[OBaHI/Iﬁ " IIPOCKTOB
(bHBH‘lCCKOfI HaIIpaBJICHHOCTH, OTKPBITOCTD OIIBITY U 3HAHUWAM APYI'UX,

MOBBIIICHUE  YPOBHS  CBOEM  KOMIIETEHTHOCTHM  4Y€pe3  IMPAKTHYECKYIO
JeSTeIBbHOCTh, TOTPEOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHWUM, B TOM YHCIIE
bopMyIUpPOBATH UACH,TOHATHUS, TUTIOTE3bI O PU3UUECKUX 0OBEKTAX U SABJICHUSX;

Ooco3HaHHe AeHUIUTOB COOCTBEHHBIX 3HAHWUNW M KOMIIETEHTHOCTEH B 00JacTh
bu3uKy;

MJJAHUPOBAHKUE CBOETO Pa3BUTHUS B MPUOOPETEHHHM HOBBIX (DU3NYECKUX 3HAHMIA;
CTPEMJICHHE AaHAJIM3UPOBaTh U BBIABISATH B3aMMOCBA3M MPUPOJIbI, OOLIECTBA
Y 3KOHOMUKH, B TOM YHCJI€ C UCIIOJIb30BaHNEM (PU3MUECKUX 3HAHUIA;

OlICHKAa CBOUX JCWCTBUHA C YYETOM BIMSHUA Ha OKPYXKAIIIYI Cpeny,
BO3MOJKHBIX TJIOOATBHBIX TOCIICICTBHUI.

Memanpeomemmuoie pe3ynomamot

B pesynbrare ocBoeHHsS TporpamMMbl y4eOHOTO MOIyJs 10 (usuke y
obOyuatorierocs OyayT copMHupoBaHbl METANpEIMETHBIE PE3yJIbTaThl, BKIIOUYAIOIINE
MMO3HABATEIIbHBIE  YHUBEpPCAJIbHBbIC  Y4eOHBIC  JIEWCTBHUS, KOMMYHUKATHBHBIC
VHUBEpCaJIbHbIE yueOHBIE JCHCTBHUS, pETYJATUBHBICE YHHUBEPCAIbHBICYUYCOHBIC
JIEUCTBUS.

Ilo3naseamenvnsle ynusepcaivhsle yuedoHvle Oelicmeus
Bbaszoswvie nocuueckue oeticmeus.
BBISIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKK OOBEKTOB (SIBJICHUM);

yCTaHABIWBaTh  CYIIECTBEHHBIM  IpH3HAK  Kilaccu(UKAIMK,  OCHOBAHMS
TUTs1 00OOIIEHUS U CPABHEHUS;



BBIABJIAITH 3daKOHOMCPHOCTHM H IIPOTUBOPCUYHUA B pacCCMAaTPpHBACMBbIX (baKTaX,
JaHHBIXH Ha6JHOI[eHI/I$IX, OTHOCAIINXCA K (1)I/IBI/II-ICCKI/IM SABJICHUSAM,

BBIABJIATD ITPUYIUHHO-CIICACTBCHHBIC CBA3U IIPH WU3YYCHUU CI)I/ISI/I‘-IGCKI/IX SIBIICHUM
U IIpoHeCCOB, ACIHAaTb BLIBOAbI C HCIIOJIb30BAHUCM IACAYKTHBHBIX W HHAYKTHUBHBIX
YMOSaKJ'IIO‘-IeHI/II\/'I, BBIABUI'ATb THIIOTC3bI O B3aMMOCBA3AX (l)I/ISI/ILICCKI/IX BCJINYHNH,

CaMOCTOSTENIbHO BBIOMpaTh CcHoco0 pelieHus y4yeOHOM (u3MYecKo 3amaudu
(cpaBHEHME HECKOJIBKHX BAapUAHTOB pEIICHHS, BBHIOOpP HamOoJiee MOAXOISAIIETO C
y4ETOMCAMOCTOSTENILHO BBIJICJICHHBIX KPUTEPHUEB).

basosvie uccneoosamenvckue oeticmsusi:
HCIIOJIB30BAThb BOIIPOCHI KaK I/ICCJICIIOBaTGJILCKI/Iﬁ HHCTPYMCHT IIO3HAHUA,

IMPpOBOAUTE IIO0O CaMOCTOATCIBHO COCTABJICHHOMY IINIaHY OIIBIT, HECJIOKHBIN
(1)I/IBH“IGCKI/II‘/JI OKCIICPUMCHT, HeOOJIbIIIOE HCCIICA0OBAHUC (bI/ISI/I‘-IGCKOFO SBJICHHUA,

OOCHHMBATL Ha IIPHUMCHHMOCTbL UM OOCTOBCPHOCTDL I/IH(i)OpMaIIHI-O, IMOJIYYCHHYIO
B X0AC UCCIICAOBAaHMA NN SKCIICPUMCHTA,

CaMOCTOSITeNIbHO (popMynupoBaTh OOOOIIEHHS W BBIBOJBI IO pe3yibTaTaM
MPOBEEHHOTO HAOJIOACHUS, OTIBITA, UCCIICI0BAHUS;

IPOTHO3UPOBATh BO3MOXKHOE JajbHEWIIee pa3BuUTHE (U3HUECKUX MPOIIECCOB,
a TaKXXe BBIABUraTh MPEANOJOKEHUS 00 WX pa3BUTHUM B HOBBIX YCJIOBHUSAX H
KOHTEKCTax.

Paboma c unghopmayueii:

MIPUMEHSTH Pa3IMYHbIE METOBI, HHCTPYMEHTHI U 3aIlpOCHI MPU TIOUCKE B 0TOOpE
uHGOPMAITUHU WIH JAHHBIX ¢ y4€TOM MPEITIOKEHHON yueOHOM pu3nuecKkon3aaauu;

aHaJIU3UpOBaTh, CHUCTEMATHU3UPOBaTh M HHTEPIPETHUPOBATH HUH(MOPMALHUIO
pa3IMYHBIX BUJOB U (HOPM IMpeICTaBICHHUS;

CaMOCTOSTENIbHO BBIOMPATHh ONTUMAJIbHYIO (POpMY NpeACTaBICHUSI UHPOpMaLUU
Y WUIIOCTPUPOBATh PEIIAEMbIE 33a4l HECIOKHBIMU CXEMaMH, AHarpaMMaMi, UHOW
rpaduKoi U UX KOMOMHAIIUSMHU.

Kommynuxamusnvle ynugepcanvhvie yuebHvle Oeticmeus:

B Xoj€ OOCYXJCHHS y4eOHOTO Marepuaia, pe3yJIbTaToB JIa0OpaTOPHBIX padoT
¥ TIPOEKTOB 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOW TeMbl U BBICKA3bIBATh
WJCH, HalleJICHHBIC HAa pEIIeHWE 3aJayd M MOJAJepKaHue OJiaroKenareaIbHOCTH
OOIIICHUS,

COITOCTABJIATh CBOU CYXICHUS C CYXIACHUIMU JPYTUX YYACTHUKOB JUAJIOra,
O0OHapyXUBaTh PA3IUYUE U CXOJICTBO MO3UIUK;

BbBIpAXXaTh CBOIO TOYKY 3PCHUSA B YCTHBIX U IMCBbMCHHBIX TCKCTAX,



nyOJIMYHO TMPEACTaBIATh PE3YJIbTaThl BBIIOJHEHHOTO (PU3UYECKOTO OIbITa
(3KCIIeprUMEHTa, HCCIIEOBAHUS, IPOEKTA).

MOHMMATh W UCIOJb30BaTh MPEUMYIIECTBA KOMAHJIHOW W WHIUBUIYATbHOU
paboThI IPU PEIICHUH KOHKPETHOU (PU3ndecKoi mpoOiaembl;

NPUHUMATh LEIHM COBMECTHOM JESTENbHOCTH, OpPraHW30BBIBATH JEHCTBUA
no €€ [OCTHKEHUIO: PACIpEeAesaTh POoJId, OOCYXKIaTh IPOLECChl U PEe3yibTaThl
COBMECTHOIPaOOTHI, 0000111aTh MHEHHSI HECKOJBKUX JIIOJICH;

BBIIIOJIHATE CBOIO 4aCTb pa60TI>I, A0CTUTass KA4CCTBCHHOTI'O PC3YJIbTAaTa 110 CBOCMY
HaIIpaBJICHUIO U KOOPAWUHHUPYS CBOU I[GﬁCTBH?I C APYIr'UMHU Y4JICHAMU KOMAaH/bI,

OIICHMBATh KAadyeCTBO CBOETO BKJIaJa B OOMIMI TPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITENIbHO C(POPMYTMPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

Pezynamuenvie ynusepcanvnwle yueoHnvle oeiicmeus
Camoopeanuzayusi:

BBISBJISITh MPOOJIEMBbl B JKM3HEHHBIX U YYEOHBIX CUTyallUsIX, TPEOYIOUIUX IS
penieHus GU3NIECKUX 3HAHUH;

OPUEHTHUPOBATHCS B Pa3INYHbIX IOAX01aX IPUHATHSL ~ PELICHUU
(MHOUBHYaTbHOE, IPUHATHE PELICHUS B TPYIIIE, IPUHIATUE PEIICHUN TPYIIION);

CaMOCTOSITENIbHO COCTABJISATh AITOPUTM pelIeHHs GU3NYECKON 3a7jaun UITH TIJIaHa
UCCJIEIOBaHMS C YYETOM HMEIOIIMXCA PECypCcOB M COOCTBEHHBIX BO3MOXHOCTEM,
apryMEHTUPOBATh NIPEIAracMble BAPUAHTHI PELICHUM;

JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIIICHUE.
Camoxoumponb, SMOYUOHATbHBIU UHINETIEKN.
JaBaTh aJICKBAaTHYIO OLIEHKY CUTYallMU U IIPEAJIarath IJlaH €€ U3MECHEHUS;

OOBACHSATH MPUYHUHBI TOCTHXKEHUS (HEAOCTUXKEHMSI) pe3yJbTaTOB JIEATEIbHOCTH,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHCJIE€ B XOJ BBINOJHEHUS
(¢u3HUeCKOro WCCIEOBaHUS WM TPOEKTAa) HAa OCHOBE HOBBIX OOCTOSTEILCTB,
U3MEHUBIIMXCS CUTYaIui, YCTAHOBJICHHBIX OITMOOK, BOSHUKIIUX TPYIHOCTEH;

OLICHUBATh COOTBCTCTBUC pPE3yJibTaTa LC/IU U YCIOBHUAM,

CTaBUTH ce0S HAa MECTO APyroro 4YcCJIOBCKa B XOJAC CIIOpa HWJIHW AJUCKYCCHUU
Ha HAYYHYIO TEMY, IOHUMATb MOTHUBbI, HAMCPCHUA U JIOTUKY APYIroro.

npu3HaBaTh CBOE MPaBO Ha OMMOKY TMpH peHieHnd (U3NYECKUX 3a1ad
WIN B YTBEPXKIACHUAX HA HAYYHBIC TEMBI U TAKOE XK€ IIPaBO APYroro.



Ilpeomemmnuwie pe3yrvmamot

K xoniy oOydenuss B 9 kiacce mpeiMeTHbIE pe3yibTaThl Ha 0A30BOM ypOBHE
JOJIKHBI OTPpaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

UCIIOJIB30BaTh IOHATHA: CHCTEMa OTCYETA, MAaTepuajbHas TOYKA, TPACKTOpUS,
OTHOCHUTEIIbHOCTh MEXaHUYECKOTO JABMKEHUs, Aeopmarus (yrnpyras, miacTHueckas),
TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTb M MNEPETPY3KH, LEHTP
TSKECTH, AaOCOJIOTHO TBEPJOE TENO, LEHTP TKECTH TBEPIOrO Tejla, PABHOBECHUE,
MEXaHW4YeCcKue KojiebaHus ¥  BOJIHBI, 3BYK, HH(pa3Byk ©  yIbTPa3BYK,
AJIEKTPOMAarHUTHBIE BOJIHBI, IlIKaJla 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTb U
JaJIbHO30PKOCTh, CHEKTPbl MCIYCKAaHUS W TOIVIONIEHHUA, aibda, Oera- U ramma-
M3JIyYEHUsI, ©30TOMBL, /I€PHAst SJHEPTETHKA,;

paziuuath SIBJICHHS (paBHOMEpPHOE U  HEPABHOMEPHOE MPSMOJUHEUHOE
JBUKCHHUE, PABHOYCKOPEHHOE MPSMOJIMHEMHOE JBUXEHUE, CBOOOJHOE MajJeHUE Tel,
PaBHOMEpPHOE JIBUKCHHME II0 OKPYXHOCTH, B3aUMOJICCTBHE TEJ, PEAKTUBHOE
JBIDKCHHUE, KOJIeOaTeIbHOE NBMKEHUE (3aTyXalollle M BBIHYXKJICHHBIC KOJICOaHMS),
pEe30HaHC, BOJIHOBOE JIBIDKCHHE, OTpakE€HUE 3BYKa, PSAMOJIMHEWHOE
pacrpocTpaHeHue, OTpaKEHNUE U TIPEJIOMIICHHE CBETA, MOJIHOEC BHYTPEHHEE OTPAKECHUE
CBETa, pasjioKEHUE OEeoro CBeTa B CHEKTP U CJIOXKEHHUE CIEKTPAJIbHBIX I[BETOB,
JMCTIEPCUs CBETA, €CTECTBEHHAs pPaJMOaKTHBHOCTb, BO3HUKHOBEHHE JIMHENYATOTO
CIIEKTpa U3JIYUYEHHUsI) MO OMUCAHUIO MX XApAKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOITUX JaHHOE (PU3UIECKOE SBIICHUE;

pacrio3HaBaTh MPOSBICHUE U3YUYEHHBIX (U3UYECKUX SBICHUN B OKPYKAIOIIEM
mupe (B TOM uucie PU3ndecKue sBJICHUS B MPUPOJIE: TMPUIIMBBI U OTJIHMBBI, JBUKECHUE
mmaHeT COJMHEYHOW CHUCTEMBI, PEAKTUBHOE JBH)KEHUE IKUBBIX OPraHU3MOB,
BOCIIPUSITAE 3BYKOB KHUBOTHBIMHU, 3EMIICTPSICEHUE, CEMCMHUYECKHUE BOJIHBI, IIYHAMH,
9X0, I[BETA TEJ, ONTUYCCKUE SIBJICHUS B IPUPOJIC, OMOIOTHUECKOE JEHCTBUE BUIUMOTO,
yIbTPaUOIETOBOTO U PEHTTCHOBCKOTO H3JIYYEHUN, €CTECTBEHHBIM DPaJIMOAKTHBHBIN
¢GoH, KOCMHUYECKHE JIy4H, PaJAO0AKTUBHOE W3IyYE€HHUE TMPUPOIHBIX MHUHEPAJIOB,
NEeWCTBUE PATMOAKTUBHBIX M3JIYUYEHUN HA OPraHU3M YeJIOBEKa), MPU ATOM MEPEBOIUTH
MPaKTUUECKYIO 3aJauy B Y4eOHYIO, BBIJICISATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH)
(bu3HUeCcKUX SIBICHHUI;

ONHUCHIBATh HM3YYCHHBIE CBOMCTBa Tel M (U3UYECKUE SIBJICHUS, HCIIOJIb3YS
duznyeckue BeIMYUHBI (CPEIHSIS M1 MTHOBEHHAs] CKOPOCTh Teja MPU HEPaBHOMEPHOM
JIBUXEHUU, YCKOPEHHUE, MEPEMEILICHUE, IIyTh, YIJIOBas CKOPOCTh, CUJIa TPEHUS, CUJIA
YOPYTOCTH, CHJIA TSXKECTH, YCKOPEHHE CBOOOTHOTO Ma/IeHNs, BEC Tella, UMITYJIbC Tela,
UMITYJIbC CHUJIbI, MEXaHWYECKasi padoTa U MOIIHOCTb, MOTEHIIMAIbHAS DHEPIrUsl Tela,
IIOAHATOrO HaJ IOBEPXHOCTHIO 3€MIIM, NMOTEHUMAIbHAS DHEPIUsl CXKATOU IPYKUHBIL,
KMHETUYECKass »DJHEPrUsi, IIOJHAsA MEXaHW4yecKas »JHEPrus, IepuoJ M 4acToTa
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KOJieOaHWil, JUIMHA BOJHBI, I'POMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTb CBETa,
MOKa3aTeib MPEJIOMIICHUS CPEJibl), TPU OMUCAHUU MTPABUIIBHO TPAKTOBATH (PU3NYECKUI
CMBICII UCHOJB3YEMBIX BEIMYMH, O003HAUECHMsS] M E€IMHULBI (PU3NYECKUX BEIUYUH,
HAaXOAUTh (OPMYJIbI, CBA3BIBAIOIIME MAaHHYIO (DU3MYECKYI0 BEIUYHHY C JAPYTUMHU
BEJIMUYMHAMU, CTPOUTH I'paUKU U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYMH;

XapaKTepH30BaTh CBOMCTBA Tell, PU3NUYECKUE SIBICHUS W TPOIECCHI, UCIIONb3YS
3aKOH COXPaHEHUs DHEPIrUH, 3aKOH BCEMUPHOI'O TATOTEHUS, NPUHIUI CYNEPIO3ULIUU
CUJI, NPHUHIMII OTHOCUTENBHOCTH I'anmmies, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHHs
MMITYJIbCA, 3aKOHBl OTPAXXEHHs W MPEIOMIICHUS CBETA, 3aKOHbl COXPaHEHHUs
3apsiI0BOT0 ¥ MACCOBOT'0 YUCEI IIPU AEPHBIX PEAKLHUAX, IIPA OTOM J1aBaTh CIOBECHYIO
(OpMyIHPOBKY 3aKOHA U 3alIMChIBATH €0 MATEMATUYECKOE BBIPAKEHHUE;

OOBSCHATh (PU3NUYECKHUE MPOLIECCHl U CBOICTBA TEJ, B TOM YHUCIIE U B KOHTEKCTE
CUTYyaIui PaKTHKOOPHUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITD
IPUYUHHOCJIEICTBEHHbIE CBSI3U, CTPOUTh OOBSICHEHHE W3 2—3 JIOTMYECKHUX LIaroB C
Onopoil Ha 2—3 U3yYEHHBIX CBOKMCTBA (PU3NYECKUX SBJICHUN, (PU3NUECKUX 3aKOHOB WUJIU
3aKOHOMEPHOCTEH; pelaTh pacu€THble 3ajJaud (ONMUPAIOIIMECs HAa CUCTeMy U3 2—3
YpaBHEHHUI), UCIIONb3Ysl 3aKOHBI U (POPMYJIbI, CBS3bIBAIOIINE (DU3UUECKUE BETUUYHMHBIL:
HA OCHOBE aHajM3a YCJOBHs 3aJauyd 3aluChiBaTh KpPAaTKOE YCJIOBHE, BBISABIATH
HEJOCTAIOIINE WM W30BITOUYHBIE JIaHHBIE, BBIOUPATh 3aKOHBI U  (OPMYIIBI,
HEOOXOMUMBIC I PEIICHUs, MPOBOIUTH PACUYEThl M OICHUBATh PEATHCTUYHOCTH
MOJTy4€HHOTO 3HAYCHUS (PU3UUECKON BEITMYUHBL

pacno3HaBaTh NpoOJIEMbl, KOTOPbIE MOKHO PEIIUTh NPH MOMOIIN (PU3UUYECKUX
METOZOB,  MCIOJb3ysd  OIMCAaHWUE  HCCIENOBAHMSA,  BBIACIATH  IIPOBEPAEMOE
IIPEATOJIOKEHNE, OLEHUBATh IPABUJIIBHOCTH IOPSAAKA IPOBEICHMUS HCCIEAOBAHUA,
JIeNaTh BbIBOJIbI, UHTEPIPETUPOBATH PE3YJIbTATHI HAOIIOACHHUN U ONIBITOB;

MIPOBOJIUTH OIBITHI IO HAONIOACHUIO (PU3MUYECKHX SBICHUN WIN (PU3HUCCKHUX
CBOMCTB Tenm (M3ydeHHE BTOPOro 3akoHa HbIOTOHA, 3akOHA COXPAHCHHWS SHEPTHH,
3aBUCUMOCTh TE€pUoAa KOJeOaHWN TMPYKHHHOTO MAasSTHHKAa OT MAacChl Tpy3a u
KECTKOCTH TPYKWHBI W HE3aBUCHUMOCTh OT aMIUIMTYJbl MajblX KOJICOaHUH,
MPSMOJIMHEMHOE PAaCHpOCTpaHEHUE CBETa, Pa3JIoKEHHUE OEIoro CBeTa B CIEKTD,
M3YYCHUE CBOWCTB HM300pa)K€HUS B IIJIOCKOM 3€pKajie M CBOWCTB HM300payKEHUS
npeamMeTa B coOuparouieid JuH3e, HaOMI0IeHUE CIUIOMIHBIX M JIMHEWYaThIX CIEKTPOB
W3IIy49EHHs): CaMOCTOSITEIbHO COOMpaTh YCTAaHOBKY U3 H30BITOYHOTO Habopa
000pyI0BaHUs, OMMMCHIBATH XOJI OIBITA U €r0 PE3YNIbTAThI, (HOPMYIUPOBATH BHIBOIBI,

MIPOBOJIUTH MPU HEOOXOAUMOCTH CEPUIO MPSMBIX H3MEPEHUH, ONPEIEIsis CpeIHee
3HaYCHUE M3MEpsieMON BelWYuHBI ((POKYCHOE pacCTOsIHUE COOMparoIel JIMH3HI),
000CHOBBIBAThH BHIOODP cioco0a m3MepeHus (M3MEPUTETHHOTO MPUOOpa);

OPOBOJNUTh  MCCIEAOBAHME  3aBUCUMOCTEH  (PU3WYECKUX  BEJIMYUH  C
UCIIOJIb30BAaHUEM MPSMBIX H3MEPEHH (3aBUCUMOCTh IIyTH OT BPEMEHU MpHU
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PaBHOYCKOPEHHOM JIBIDKEHUM 0€3 HayalbHOM CKOpOCTH, Tepuoaa KosieOaHui
MaTEMaTHYECKOr0 MAasgTHUKA OT AJUHBI HUTH, 3aBUCUMOCTH yTJla OTPaXXEHHs CBETa OT
yIia HajeHus U yria MNpeJIoOMJIEHUs OT yIila MaJeHus): IUIaHUPOBATh UCCIEOBaHUE,
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY, (UKCHPOBATH pE3yJbTaThl MMOJIYYCHHOM
3aBUCHUMOCTH (PM3MUYECKUX BEJIMYMH B BHJIE€ TAOJIUL U IrpadUKOB, JeJaTh BBIBOJBI I10
pe3yJsibTaTaM UCCIIEJOBaHMS; IPOBOUTh KOCBEHHBIE U3MEPEHUS (PU3NMUECKUX BEIHUUH
(cpennsisi CKOPOCTh U YCKOPEHHUE Tella MPU PaBHOYCKOPEHHOM JBUKCHHH, YCKOPEHHUE
CBOOOJHOIO MAAECHMS, >KECTKOCTb MPYKUHBI, KOIPPUIMEHT TPEHUS CKOJIbKEHUS,
MexaHu4yeckas padoTa U MOILIHOCTh, YACTOTa M MEPHOJ] KoJeOaHU MaTeMaTHYECKOTO
U MPYXUHHOTO MasiTHUKOB, ONTUYECKAasl CUJIa COOMpArOUIel JIMH3bI, paJuOaKTUBHBIN
(oH): IUTAaHHMPOBATh HU3MEPEHUs, COOMpPATh HSKCHEPUMEHTAIBHYIO YCTAaHOBKY M
BBITIONHATh M3MEPEHUs], CIeAysl MPEATIOKEHHON WHCTPYKIWHU, BBHIYUCIATH 3HAUYCHHE
BEJIMYMHBl W aHAJIU3UPOBATh IOJyYEHHBIE pE3yJabTaTbl C Y4ETOM 3a/JaHHOM
ITOIPEIIHOCTH H3MEPEHN;

coON0/IaTh TpaBWiIa TEXHUKU O€30MacHOCTH MpH padoTe C J1abopaTOpHBIM
000py10BaHUEM;

pa3nyaTh  OCHOBHBIE  TPU3HAKKM  W3YYCHHBIX  (PU3HMYECKUX  MOJICIICH:
MarepualibHas TOYKa, aOCOJIIOTHO TBEPAOE TEJO, TOUYCUHBIM HCTOYHUK CBETA, JIyY,
TOHKAs JIMH34, TUIAHETApHAs MOJIEJIb aTOMa, HYKJIOHHAs MOJI€JIb aTOMHOTO SI/Ipa;

XapaKTepHU30BaTh MPHHIUIBI JCHCTBUS W3YYEHHBIX MPUOOPOB M TEXHUUYECKHX
YCTPOMCTB € OMOPOI HA MX OMUCAHUA (B TOM YHUCIIE: CIIUIOMETP, TaTYUKU MOJTO0KEHUS,
pacCTOSIHUSI M YCKOPEHHS, pakeTa, »3XO0JIOT, OYKH, TNepHucKom, Qoroamnmapar,
ONTHYECKHE CBETOBOJIbI, CIEKTPOCKOM, TO3UMETp, Kamepa BuiibcoHa), HCIONB3Ys
3HAHUST O CBOMCTBaX (U3MUYECKUX SBJICHUM U HEoOXoaumble (U3NUYECKUE
3aKOHOMEPHOCTH;

HCIIOJIB30BaTh CXEMbl M CXEMATHYHBIE PHUCYHKHM H3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, U3MEPUTENBHBIX MPUOOPOB U TEXHOJIOTHUYECKUX MPOILIECCOB MPU PEIICHUU
y4eOHOMPAKTUYECKUX 3aJlad, ONTUYECKUE CXEMBl AJI1 MOCTPOEHHUs M300pakeHud B
IUIOCKOM 3€pKajie U COOMparoNiel TMH3eE;

MPUBOANTH MPUMEPHI (HAXOIUTHh WH(OOPMAIUI0O O MpPUMEpax) MPaAKTUYECKOTO
WCIIOJIb30BaHUSl (PU3MYECKUX 3HAHMK B TIOBCEIHEBHON JKM3HHU [IJII OOCECIICUCHMS
0e30macHOCTH TpU OOpaIlleHWd ¢ MpUOOpaMH M TEXHUYECKUMH YCTPONCTBAMH,
COXpaHEHUS 3JI0POBbS M COOJIOJIEHWS HOPM DJKOJIOTHYECKOTO TIOBEACHHS B
OKPYXarUIEH CpeIe;

OCYUIECTBJIATh MOUCK HH(OpManuu ¢uznueckoro cojaepxanus B MHTepHere,
CaMOCTOSITENIbHO (OPMYIUPYsl TOUCKOBBIM 3ampoc, HAXOAWTh IYyTH OINpeAeTeHUs
JOCTOBEPHOCTH TMOJY4YeHHOW HWH(GOpPMAlMM Ha OCHOBE HMEIOIIMXCS 3HAHUN U
JOTIOJIHUTENIbHBIX HCTOYHUKOB;



WCIIOJIb30BaTh TIPU  BBITIOJIHEHWHM YYE€OHBIX 3aJaHU  HAYYHOTIOMYJISIPHYIO
TUTEPATYpy (DU3UYECKOTO CONEpIKaHUs, CIPABOYHBIE MAaTE€pHaJbl, PECYPChl CETH
WurtepHer, BiageTs MNpuéMaMu KOHCIEKTHUPOBAHMS TEKCTa, MpeoOdpa3zoBaHus
nH(OpMAIUU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

co3zaBaTh COOCTBEHHbIE IMCHMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE
uH(POPMallMU W3 HECKOJIBKHX MCTOYHUKOB (PU3UYECKOTO COJEpKaHus, MyOJIMYHO
NPEACTABIATh PE3YIAbTAThl MPOEKTHON WM MCCIEAOBATEIbCKOM AEATEIBbHOCTH, MPU
3TOM I'PAMOTHO MCMOJIb30BATh N3YYEHHbBIM MOHATUNHBINA alllapaT U3y4aeMoro pasjesa
GU3MKK W COMPOBOXKIATh BBICTYIJICHHE Mpe3eHTalueld C y4€TOM OCOOCHHOCTEM
ayIUTOPUH CBEPCTHUKOB.

Conepxxkanue 00y4eHust
Paszngea 8. Mexannueckue siBJIeHUSA

Mexannueckoe nBukeHue. MarepuanpHasg Touyka. (Cucrema  OTCYETA.
OTHOCUTENTBHOCTh MEXAaHWYECKOTO JBWKCHUA. PaBHOMEpHOE NPSAMOJIHUHENHOE
nBWKeHue. HepaBHOMepHOe NpsIMOJIMHEHHOE nBWXKEeHHE. CpeaHsass U MIHOBEHHas
CKOPOCTb TeJa P HEPABHOMEPHOM JBHKCHUU.

VYckopenue. PaBHOyckopeHHOe mpsMoiuHelHoe aBmkeHue. (CBoOojHOE
naaeHue. OnbeITe | amuies.

PaBHOMEpHOE ABMXKEHUE MO OKpY>KHOCTH. Ilepmon m ydacrora oOpamieHus.
JIuHeiHas u yrioBasi CKOpoCTH. L[eHTpoCcTpeMUTENbHOE YCKOPEHHUE.

[lepBoiii 3ak0oH Hprorona. Bropo#t 3akon Herotona. Tpetuit 3akoH HeproToHa.
IIprHIMI CynepIO3ULIUN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: CHiia TPEHUS CKOJIbXKEHUS, CHJIa
TPEHUS MOKOSI, IPYTHE BUJIbI TPEHHUSI.

Cwia TSDKECTH W 3aKOH BCEMHUPHOTO TATOTEHHUSA. YCKOPEHHE CBOOOJIHOTO
nanenusi. JIpwkenue mianer Bokpyr Comuua. IlepBas kocMuueckass CKOPOCTb.
HesecomocTs n neperpysku.

PaBHOBecue matepuanbHON TOUkH. AOcomOTHO TBEpHOE Teno. PaBHOBecue
TBEPIOrO TEa C 3aKPEMJIEHHOM OChbIO BpalleHus. MomeHT cuibl. LleHTp TsxkecTu.
Nmnynsce Tena. 3MeHeHne umirybca.

HMHYHBC CHIIBI. 3aKOH COXpaHCHUS UMITYJIbCA. PeakTtuBHOEC JABH)XCHUC.

Mexannyeckast paboTa U MOIHOCTb. PaboTa Cuil TSKECTH, YIPYTrOCTH, TPEHUS.
Ces3p  sHeprum U pabotel. lloTeHumanbHast »Heprust Tena, MOAHATOIO HAJ
IIOBEPXHOCTHIO 3eMiM. lloTeHnmanbHas 3HEpPrus C:kaTtou NpyxkuHbl. KnHetnueckas
sHeprusa. Teopema O KHHETUYECKOM HHEPIUH. 3aKOH COXPAHEHUsS MEXaHMYECKOU
DHEPI'UH.
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Hemoncmpayuu

HaOmronenne MeEXaHMYECKOTO JBHKEHUS Tejda OTHOCUTEIBHO pa3HBIX Tell
OTCUETa.

CpaBHCHI/Ie HYTeﬁ )41 TpaeKTOpI/Iﬁ ABMOKCHHS OJHOI'O H TOIo JKC TClla
OTHOCHUTCIIbHOPA3HBIX TCJI OTCUETA.

N3mepeHue CKOpOCTH U YCKOPEHUSI IPSMOJIMHEHHOTO IBUKECHMSL.
HccnenoBanne Npu3HAKOB PABHOYCKOPEHHOTO JIBUYKEHUSI.

Habmroienne ABMKEHUS Tella o0 OKPYKHOCTH.

Habnronenue MexaHM4eCcKuX SIBJICHHM, MPOUCXOASIINX B CUCTEME OTCUETA

«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBH)KEHHUHU OTHOCHUTEIIBHO
KaOUHeTapU3UKHU.

3aBUCUMOCTb YCKOPEHHS Tejla OT MacChl TeJla U ACHCTBYIOIIEH HAa HETO CUIIBI.
Habutoienue paBeHcTBa CUII ITPU B3aUMOJICHCTBUY TEJL.
N3meHeHue Beca Tena npyu yCKOPEHHOM JIBUKEHUU.
Ileperaua uMiysnbsca npy B3anMOJECUCTBUU TE.
[IpeoOpazoBanus SHEPTUH MPU B3aUMOICUCTBUU TEIL.
CoxpaHeHHe UMITYJIbCa IPU HEYIIPYTOM B3aUMOJEHCTBHUH.
CoxpaHeHne UMITyJIbca P a0COIIOTHO YIPYTOM B3aUMOJEHCTBUU.
Habnronenue peakTHBHOTO JIBUYKEHUS.
CoxpaHeHre MEXaHMYECKON SHEPTHH ITPU CBOOOTHOM IMaJICHUH.
CoxpaHeHHre MEXaHUYECKON SHEPTUU NIPH IBKEHUH TeJla MOl AeHCTBUEM
IPYKUHBI.

Jlabopamopnwie pabomul u onvimoul

KoHncTpyupoBanue TpakTta i pa3roHa W JalbHEUIIEro PaBHOMEPHOTO
JBIDKCHUSIIIAPUKA WIIA TEJICKKH.

Omnpenenenue cpenHel CKOPOCTH CKOJIbKEHUS OpyCcKa WM JBUKEHUS IIapUKa
0 HAKJIOHHOM IJIOCKOCTH.

OnpeneneHue yCKOpeHUsS Tejla MpU  PABHOYCKOPEHHOM ABMXKEHUU MO
HAKJIOHHOMWILIOCKOCTH.

HccaenoBanre 3aBUCUMOCTH TYTH OT BPEMEHH TIPH PaBHOYCKOPECHHOM
JBDKEHUNOE3 HaYaIbHOU CKOPOCTH.
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[IpoBepka THMOTE3bl: €cClM TpPU PaBHOYCKOPEHHOM JBIDKEHHH — 0Oe3
HaYyaJIbHOWCKOPOCTH IIyTH OTHOCATCS KaK PsAJl HEYETHBIX YMCEN, TO COOTBETCTBYIOLINE
IPOMEXYTKUBPEMEHU OJJUHAKOBBI.

HCCJ’IQI{OB&HI/IC 3aBUCHUMOCTH CUJIbl  TPCHHUA CKOJIB)XCHMUA oT CHJIBI
HOPMAJIBHOT'OAABJICHUSI.

Omnpenenenne kKodpuIUEHTa TPEHUS CKOTIbKECHHUSL.
Onpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenve paOOTHl CHIIBI TPEHHUS MPU PABHOMEPHOM JBIKEHUU TeEIaro
TOPU30HTAIBHON TOBEPXHOCTH.

Omnpenenenne paboOTBl  CHUIBL  YOPYTOCTHM IHpU  IHMOABEME TIpy3a C
UCIOJIb30BAaHUEMHETIOJBUKHOIO U TIOJJBUKHOIO OJIOKOB.

N3yuenue 3akoHa COXpaHEHUS YHEPTUH.
Paszgena 9. Mexannueckue K0J1€0aHUA M BOJHBI

KonebarenbHoe  nBukeHue. OCHOBHBIE  XapaKTEPUCTUKU  KOJeOaHUM:
[IEpUOJ,4aCTOTa, aMIUIUTyAa. MaremMaTH4ecKui W INPYKUHHBIM  MAasTHUKH.
[IpeBpaieHnesnepruu npu KoaedareaIbHOM ABUKECHUU.

3atyxawonme  KoJjieOaHus. Brinyxxnennbie  koJyieOaHUs. Pe3onanc.
MexannueckneBoJiHbl. CBOMCTBa MEXaHMYECKUX BOJH. [IpomonbHbIE M MONEpEUYHbIE
BOJHBI. JIIMHABOJHBI U CKOPOCTh €€ pacmnpocTpaHeHUs. MexaHWuecKue BOJHBI B
TBEPAOM TEJE,CEUCMUYECKHUE BOTHBI.

3Byk. I'poMkocTh 3Byka u BbicoTa TOoHa. OTpaxenue 3Byka. MH(ppazByk
UYJIBTPa3BYK.

Hemoncmpauuu

HaGmronenne komeOaHuWii Ten MO  HAEUCTBUEM  CWJIBI  TSHKECTH U
CUJIBIYTIPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabGnronenune BRIHY)ICHHBIX KOJICOaHW U PE30HAHCA.
PacnipocTpanenue mpo10JIbHBIX M TIOTIEPEYHBIX BOJIH (HA MOJICTIH).
HaOmronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHYECKHI1 pe30HaHC.
Jlabopamopnwie pabomul u onvimoul

Onpenenenre 4acTOThI U MEpUOIa KoJIeOaHUN MaTEMAaTHYECKOTO MasITHUKA.

Ol'[pCI[GJICHI/IC JaCTOThI U IEprUOaa KoJIeOaHMI IMPY>XUHHOT'O MasTHHKA
12



HccnenoBanne 3aBUCMMOCTH TepHOJa KOJeOaHUN TMOJABEUICHHOTO K HHUTHU
Ipy3a0T JJIMHBI HUTH.

HccnegoBanue 3aBUCHUMOCTH NE€pUOJA KOJIEOaHW MPYKUHHOIO MAasTHHUKAOT
Macchbl Ipy3a.

[TpoBepka HE3aBUCUMOCTH MEPHOJIa KOJeOaHUW Tpy3a, MOABEIICHHOTO K HUTH,OT
MAaccChI rpy3a.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD repuoa KOJIeOaHMI
NPYXKUHHOTOMAATHUKA OT MacCChl Tpy3a U )KECTKOCTH MPY>KUHBI.

H3mepenue yCKOpeHHsl CBOOOJHOTO MafCHMSL.
Pazgea 10. DneKTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHbIE BOJHBI

DJIEKTPOMAarHUTHOE TOJIE. DJIEKTPOMArHUTHBIC BOJTHEI. CBoiicTBa
3JIEKTPOMArHuTHBIX BOJIH. [Ilkanma 2yeKTpOMarHWTHBIX BOJH. lMcmosib3oBaHue
3JICKTPOMArHUTHBIX BOJIH JJIsl COTOBOM CBSI3U.

DnekTpoMarHuTHas npupoaa cBeta. CkopocTh cBera. BoOmHOBBIE CBOWMCTBA
CBETA.

Jemoncmpayuu
CBOMCTBA 2JIEKTPOMATHUTHBIX BOJIH.
BonHoBBIE CcBOMCTBaA CBETA.
Jlabopamopuvie pabomul u onvimoul

N3yuenne CBONCTB AEKTPOMATrHUTHBIX BOJH C IIOMOIIBI0 MOOMIIEHOTO
TenedoHa.

Pa3zgen 11. CBeroBbIe ABJICHUSA

JlyueBas mogmenb csera. Mcrounuku csera. IIpsaMonMHENHOE pacnpoCTpaHeHue
ceera. 3armeHuss Comnua u Jlynsl. Otpaxkenume cBera. Ilnockoe 3epkano. 3akoH
OTPAKEHUS CBETA.

[Ipenomnenue cBera. 3akoH mpeinoMiieHHus cBeta. lloiHOe BHyTpeHHEe
OTpak€HHE CBeTa. VCMoJib30BaHNE MOJHOTO BHYTPEHHETO OTPAKEHUSA B ONTHYECKUX
CBETOBOJAX.

JInnza. Xopa nyueit B nuH3e. OnTrueckas cucreMa ¢oTtoarrmapaTra, MUKpPOCKOIa U
Teneckona. ['na3 kak onrndeckas cucrema. bam3opykocTb U TallbHO30PKOCTb.

Pasnoxxenne Oemoro cBera B CIICKTP. Oneitel  HproTtona. CrnoxkeHue
CIICKTPAJIbHBIX IBCTOB. I[chepcml CBCTa.
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Hemoncmpayuu

[IpsmonrHeHOE pacpocTpaHEeHHUE CBETA.

OTtpakeHue cBeTa.

[Tonyuenne n300pakeHUM B IJIOCKOM, BOTHYTOM U BBIITYKIIOM 3€pKajax.

[Ipenomnenue cBera.

OnTuyecKuii CBETOBO/I.

Xop j1ydeil B coOuparoniei JIMH3e.

XoJ1 Ty4el B paCCEUBAIOIIEH JIMH3E.

[Toydyenue n300pakeHUi ¢ TOMOIIBIO JTUH3.

[TpuHnmn xeicTBus ¢poToanmapaTa, MUKPOCKOIA M TEJIECKOIA.

Mopens rnasa.

Paznoxenue 6eoro cBeTa B CIIEKTP.

[Tomy4yenue 6eoro cBeTa Mpu CJI0KEHUHU CBETa Pa3HBIX I[BETOB.
Jlabopamopnvie pabomel u onvimol

UccnenoBanue 3aBUCUMOCTHU yIJIa OTPAXKEHUS CBETOBOTO Jiyya OT yTJia MaJIeHHUs.

N3yuenune xapakTepucTUK N300pakeHus MpeMeTa B TNIOCKOM 3epKalie.

HCCJ’IGI[OBaHI/Ie 3aBUCHUMOCTH yTJIa IIPCIOMIICHUA CBETOBOI'O JIy4da OT yIJIa
MaJCHUAHA I'PAHULIC «BO3AYX—CTCKIIO».

[Tomydyenue n300pakeHUi ¢ TOMOIIBIO COOUPAIOIICH JINH3HI.
Omnpenenenre GOKYCHOTO PACCTOSTHUS M ONTHYECKOMN CHIIBI COOUPAIOIICH TUH3HI.
OMnBITHI IO Pa3IOKEHUIO OEIOTO CBETA B CIIEKTP.

OnpITel 1O BOCHPHUATHIO 1BETa MPEAMETOB IMpH HUX HAOIIOACHUM uepe3
IBETOBBIC(UIIBTPHI.

Pa3zgen 12. KBanroBble ABJICHUSA

Onwitel  Pesepdopna wu 1utaneTapHas Mojenb aromMa. Mojaenb atoma
bopa.lcnyckanue u nornoiieHue cBeta atomom. KBaHThI. JInHEHYaThle CIEKTPHI.

PagnoaktuBHOCTh. Anb(da-, O6era- u ramMmma-usnydeHus. CTpoeHHE aTOMHOTO
anpa.HykionHass monenb atroMHoro snapa. M3oronel. PagnoakTuBHbIE MpPEBpAILICHUS.
Ilepnonnonypacmnaga aTOMHBIX SAED.
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AnepHbie peakuuu. 3aKOHbI COXPAHEHUS 3apsAIOBOTO W MacCOBOIO YHCEN.
DHeprusicBA3u aTOMHBIX sifep. CBsi3b MacChl U SHEPTrUM. Peakiiuu cuHTe3a U JeiIeHus
snep.Ucrounuku sHeprun ConHIa U 3BE3I.

Snepnas  oHepretuka.  JleWCTBUA ~— pPagUOAKTUBHBIX  M3JYYCHUW  HA
KUBBICOPTaHU3MBI.
Hemoncmpayuu

CrexTpbl U3Ty4YEeHUS U MOTJIONIEHUS.

CrieKkTpbl pa3IMYHbIX Fa30B.

CnexTtp Bogopoa.

HabGnronenue TpekoB B kamepe Buibcona.

PaboTa cuérumka HOHU3UPYIOIINX U3ITYUCHUH.

Peructpanus u3nydeHus NpupoIHbIX MUHEPAIOB U MPOIYKTOB.
Jlabopamopnvie pabomel u onvimoul

HaOmnroienue CrlomHbIX ¥ JIMHEHYAThIX CIIEKTPOB U3TyUYCHUS.
HccnenoBanre TpEKOB: U3MEPEHUE SHEPTUU YACTHULIBI IO TOPMO3HOMY ITyTH
(o dhoTtorpadusam).

N3mepenue paanoakTUBHOTO (PoHA.
IHoBTOpPUTEIBLHO-00001IAK NI MOAYJIb

[ToBTOpUTENHEHO-0000MIAIOIINN MOTYJIb TIPEAHA3HAYCH ISl CUCTEMATU3AINH U
00001IeHNsT TPEMETHOTO CONECPYKAHUS U OTBITA ACITEILHOCTH, TPUOOPETEHHOTOIIPH
W3y4eHHH  BCero  Kypca  (QuU3WMKA, a  Takke U1  TOATOTOBKH K
OCHOBHOMYTOCYAApPCTBEHHOMY dK3aMeHy MO (hU3UKe Il 00yJarOIINXCS, BHIOPABIINX
ATOT y4eOHBIHIIPEIMET.

[Ipy wu3ydyeHUM [OAHHOTO MOAYJISI PEANU3YIOTCS M CHUCTEMATU3UPYIOTCA
BUJIBIZICATEIILHOCTHA, HA OCHOBE KOTOPBIX OOECIEeUUBACTCS JOCTHXKEHUE TMPEAMETHBIX
MMETANpeMETHBIX  IUIAHUPYEMBIX  PE3yJNbTaToB  oOydeHws,  (hopMupyercs
€CTECTBCHHO-HAy4YHas IPaMOTHOCTb: OCBOCHHE HAaYYHBIX METOJIOB
WCCJICIOBAHMSISIBIICHUN TIPUPOABl M TEXHUKH, OBJAJACHHUE YMEHUSIMH OOBICHSTH
dusnueckue SIBICHUS,IPUMEHSS TIOJyYEHHbIE 3HAHUWS, PEIIaTh 3a7add, B TOM YHUCIE
Ka4E€CTBEHHBIC UIKCIIEPUMEHTAIbHBIC.

HpI/IHI_II/IHI/IaJIBHO ,Z[C}ITCHI)HOCTHBII\/’I XapaKTep JAaHHOIo pasacia pCcaalu3yCTCs 3a
C‘{éTTOFO, qTo 06yqa}0umec;l BBIIIOJIHATOT 3aJaHMsA, B KOTOPBIX UM IIPCAIaracTcs:

Ha OCHOBE IIOJIyYEHHBIX 3HAHMH paclo3HaBaTb M HAy4YHO OOBACHATH
(Gu3nyecKuesBICHNS B OKPY>KaIOIEeH MPUPOJIe U MOBCEAHEBHON )KU3HH;
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HCIIOJIb30BATh HAYYHBIC MCTO/Ibl UCCICAOBAHNUA (I)I/IBI/I‘-IGCKI/IX ﬂBHeHHﬁ, B TOM
YUCJICJIA IIPOBCPKU I'MITIOTE3 U IMMOJIYUCHHUA TCOPECTUICCKUX BbIBOAOB,

0OBSACHATH HAay4YHBIC OCHOBBI Haunoboee BaKHbIX I[OCTI/DKGHI/Iﬁ
COBpGMGHHBIXTGXHOJIOFHﬁ, HaAIIpUMCpP, IMPAKTHYCCKOTO HUCIIOJb30BAHUA PaA3JIUYHBIX
NCTOYHHUKOBOHCPIHHN Ha OCHOBC 3daKOHA IIPCBPAICHUSA U COXPAHCHUA BCCX U3BCCTHLIX
BHAOBOHCPTIHH.
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TemaTnueckoe IJIAHUPOBAHUE

Ne Tema 3anATHA OcHOBHOE coJepKaHHe OcHoBHBbIE BUbI yUeOHON
3aHATHUA JCATCIIBHOCTU YUAIIUXCS
Paznen 1. Temnosble siBjenus (20 yacos)
1-2 Mexannyeckoe ABUKECHUE U Mexanuueckoe ABM)KEHHME. MarepuanbHas Touka. | AHaIU3 U OOCYKIEHUE Pa3IMYHBIX IPUMEPOB
CIIOCOOBI €r0 OMMCaHUsS Cucrema oTcuéra. OTHOCHUTENBHOCTh | MEXAaHUYECKOTO JBUKCHMUSL. Ananus
MEXaHUUYECKOT O JIBUOKECHMUSL. PaBHOMEpHOE | )KM3HEHHBIX CUTyaluH, B KOTOPBIX
IIPSIMOJIMHEIHOE I BYOKCHHUE. HepaBHOMepHOE | IPOSIBIIETCA OTHOCUTEIBHOCTh MEXaHUYECKOTO
npsiMoJiuHeiiHoe ABMkeHue. CpenHsisi U MTHOBEHHas | [BWkeHus.  HaOmioneHue  MeXaHHMYeCcKOro
CKOPOCTb Te€jla TP HEPABHOMEPHOM JBW)KCHMH. | JBMKCHMS TeJla OTHOCHUTEIBHO Ppa3HbIX Tell
VYckopenue. PaBHOyckopeHHOe — mpsiMosinHeNHoe | orcuéra. CpaBHEHHME NIyTel M TpaeKTOPHi
nsxenue. Ceoboanoe nagenue. OneiTel [Mamuies. JBUKEHMSI OJHOTO M TOrO JK€  Tena
Hemoncmpayuu OTHOCHUTEIILHO pa3HbIX TeN oTcuéTa.
HaGmtonenne  mexaHuyeckoro JABWKeHHMs —Tena | OnpeneneHue CpeqHeld CKOPOCTU CKOJIbXKEHUs
OTHOCHUTEJILHO Pa3HbIX TEJl OTCUETA. Opycka WM JBUKEHUS LIapuKa 110 HAaKJIOHHON
CpaBHeHue MmyTed U TPACKTOPHUH JBHKEHHS OJHOTO | INIOCKOCTH. AHaiM3 M OOCYXJeHHE CrocoOOB
U TOTO € TeJla OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA. | MPUOIMKEHHOTO OMpPENENIeHUs] MTHOBEHHOM
Jlabopamopuvie pabomoi: CKOpOCTH. Omnpenenenue CKOPOCTH
1) KoHcrpyupoBaHue TpakTa Uil pa3roHa U | paBHOMEPHOTO  JBWKCHUs  (IIapuka B
JAJIbHENIIETO PABHOMEPHOTO JBUKECHMS IIAPUKA WIH | )KUJKOCTH, MOJIENH IIEKTPUYECKOTO
TEJIEKKU. aBTOMOOWIIA U T. 1.). OOCYX/I€HNE BO3MOKHBIX
2) OnpeneneHue CpemHel CKOPOCTH CKOJBKCHUSI | IPUHIIUIIOB JCHCTBHS IPUOOPOB, H3MEPSIOIINX
Opycka Win ABM)KEHUS LIapuKa CKOPOCTH (ciuIOMETpOB). Brimonnenue
110 HAKJIOHHOM IIIOCKOCTH. 1abopaTopHbIX palboT, HSKCHEPUMEHTAIBHBIX
3aJaHuH.
Pabora B mapax.
Pabota B rpynmax.
3-4 MexaHnueckoe IBUKEHUE U Mexanuueckoe nABM>KeHHE. MarepuanpHas Touka. | OnpeneneHue YCKOpEHUs Tena pu
CHOCOOBI €r0 ONUCaHUs Cucrema OTCYETA. OTHOCHUTENBHOCTh | PABHOYCKOPEHHOM JBMKEHUU I10 HAKJIOHHOMN
MEXaHHUYECKOT O JBUKCHMUSL. PaBHOMEpHOE | uIockOoCTH. 3MepeHne mnepuojga M 4YacTOTHI
IPSIMOJIMHEHOE IBYOKCHHE. HepaBHomepHoe | oOparieHus Tena 1o OKPY>KHOCTH.
npsiMoJuHeiiHoe ABmxeHue. CpenHsas U MrHoBeHHas | OnpeneneHue CKOPOCTH PaBHOMEPHOTO

CKOPOCTh TeJla TpPU HEPABHOMEPHOM JBM)KEHHH.

JABYDKCHUSA TCJIa IO OKPYXHOCTH. Brmonnenune




Yckopenue. PaBHOYCKOpeHHOE — MPSAMOJUHEITHOE
nBrkenne. Ceodoauoe nageune. OnelTel I'amnnes.
emoncmpayuu

Nsmepenue CKOPOCTH u YCKOpEeHUSs
MPSIMOJIUHEIHOTO JIBUKECHHUS.

UccnegoBanue  mpU3HAKOB  PaBHOYCKOPEHHOTO
JIBUKCHHUSL.

Jlabopamopusie padomoi:

1) Onpenesnenue YCKOpEeHUs Tena npu
PaBHOYCKOPEHHOM  JBIDKEHUM 110  HAKJIOHHOM
MJIOCKOCTH.

2) WccnenoBaHre 3aBHCHMOCTH IYTH OT BPEMEHH
P PaBHOYCKOPEHHOM [IBIXKEHUHM Oe3 HadajabHOU
CKOPOCTH.

7a00paTOPHBIX  PaboOT, IKCIEPUMEHTATBHBIX
3a1aHUM.

Pabota B mapax.

Pabora B rpynmax.

5-6

B3aumonaelictBue Ted

[TepBriit 3akon HproroHna. Btopoii 3akon HeroToHa.
Tpernit 3akoH Hprorona. IIpuHuun cynepnozunuu
cwi. Cuina TpeHus: CWia TPEHUs! CKOJBbXECHMs, CHIIa
TPEHUsI MTOKOS, Ipyrue BUbl TpeHus. Cuiia TsSHKecTu
U 3aKOH BCEMHUPHOIO TATNOTEHUA. Y CKOpEHUe
cBOOOMHOrO mnajAeHus. JIBuKeHHE IIJIaHET BOKPYT

CounHia. [lepBas KOCMUYECKas CKOpOCTb.
HesecomocTs n neperpysku.
Hemoncmpayuu

3aBUCUMOCTh YCKOpPEHHUSI Tela OT MacChl Tela |
JICUCTBYIOLLEH HAa HETO CHJIBI.

HaGmronenne paBeHCTBa CHU MpU B3aUMOJCHCTBUU
TElL.

N3menenune Beca Tea Mpu YCKOPEHHOM JIBHYKCHHH.
Jlabopamopusie padomoi:

1) HccnenoBanue 3aBUCUMOCTH  CUJIBI TPEHUS
CKOJIBYKEHHS OT CHJIbI HOPMAJILHOTO JaBJICHHUSI.

2) OmnpeneneHue k03 durrenHTa TpEHHSI
CKOJIB)KCHHSI.

HaGmronenne u 00CyXJeHHE OTIBITOB C
JIBYDKEHUEM TeJa TIPYU YMEHBIIICHUH BIUSHHS
JPYTUX TeJl, IPENSATCTBYIOIUX JBH)KEHUIO.
HabGmronenue u o6cyxaeHne MEXaHHYECKUX
SIBJICHUH, IPOUCXOAIIUX B CUCTEME OTCUETA
«Tenexxkay pu e€ paBHOMEPHOM U
YCKOPEHHOM JIBM)KEHUHU OTHOCHTEIBHO
kabunera gusuku. Habmonenue u/unu
IPOBE/IEHUE ONBITOB, AEMOHCTPUPYIOLINX
3aBHCHMOCTB YCKOPEHHS Tea OT
NPUI0KEHHOW K HEMY CHUJIBI M MAacCChl TeJa.
HccnenoBanme 3aBUCUMOCTH CHIIBI TPEHHS
CKOJIBXKEHHUS OT CHJIBI HOPMAJIbHOTO JIaBJICHHUS.
OO0cyxaeHne pe3yIbTaTOB UCCIIETOBAHMS.
Omnpenenenue ko3 PuureHTa TpeHus
CKOJIbKEHUsI. MI3MepeHne CHIThI TPEHUS TTOKOSL.
Pabora B rpynmax
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7-8 BsauMoneiicTBue Ten Mexannyeckas pabota W MOIIHOCTB. Pabora cun | OnpeneneHue EeHTPA TSHKECTH Pa3TUIHBIX TEl.
TSKECTH, YIIPYTOCTH, TPEHHUSL. OO0cyxeHue pe3ynbTaTOB UCCIIEIOBAHUS.
emoncmpayuu Pabota B rpynmax
3aBUCUMOCTh YCKOPEHHs Tejla OT Macchl Tejla U
JICUCTBYIOLIEH HA HETO CHUJIBI.

HaGntonenne paBeHCTBa CHUJI NMPH B3aUMOJCHCTBUU
Tel.

N3meHneHue Beca Tena Ipyu yCKOPEHHOM JIBUKEHUM.
Jlabopamopnwie pabomot:

1) OrmpezenieHne LEHTPA TIKECTH PA3TMUHBIX
TeNl.

2) Nzmepenune KI1J] HaKIIOHHO# MIIOCKOCTH.

3) HccnenoBanue AeWCTBUS TMOJBUKHOTO H
HEMNOJIBUKHOTO OJI0Ka.

9-10 Bs3aumopeicrTeue Ten Cuna ynpyroctu. 3akoH ['yka. Onpenenenne KECTKOCTU NPYKUHBI. AHAIIN3
1) Omnpenenenne KECTKOCTU MPYKUHBI. CUTyalluH, B KOTOPBIX HA0JII01aI0TCS yIpyTHe
2) Onpenenenue paboThl CUJIBI TpPeHHUs TpH | AedopMalu, U UX OOBICHEHHUE C
PaBHOMEpPHOM JBM)XEHMM Tejla 10 TOPU3OHTAIBHOH | MCIOJIb30BaHUEM 3aKkoHa ['yka.

MTOBEPXHOCTH. PaGora B rpynmax
11 - 12 | 3akoHBI COXpaHEHHUS CBs3b sHepruu u pabotsl. [loreHumanbHas sHeprus | OnpeneneHne pabOThl CHIIBI YIPYTOCTH HpU

TENa, IOAHATOrO HAJ IMOBEPXHOCTBIO  3EMIIH.
[loreHuumanpHass  3HEprus  CXKATOW  IMPYKUHBL
Kunernueckass sHeprus. Teopema O KMHETHYECKON
SHEPruu. 3aKOH COXPaHEHUS MEXaHUYECKOU SHEPIrUu

Jemoncmpayuu
[IpeoOpa3oBaHus SHEPTUU TPU B3AUMOACHCTBUH TEJL.
Coxpanenue MEXaHUYECKOI SHEPTHHU npu

CBOOOHOM Ta/ICHUHU.

CoxpaHeHHe MEXaHHIECKON YHEPTUU TIPH ABMKCHHUN
TeJjia moj ACUCTBUEM

MPYKHUHBIL.

Jlabopamopusie padbomoi:

nogbEMe rpysa c UCIIOJIb30BaHUEM
HEMOJABIKHOTO U TMOJBHUXXHOTO  OJIOKOB.
Nsmepenue MOIIIHOCTH. N3mepenue
NOTEHLNATbHON SHEPrUuu yIpyro

ne(OpMUPOBAHHO MPYKUHBI.
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1) M3y4eHne 3aKOHA COXPAHCHUS SHEPTHH.
2) HccnenoBanue CBSI3U KHHETUYECKON YHEPTHH
TEJa C €ro CKOPOCTHIO.

13 - 14 | 3akoHbI coOXpaHeHUs Nmnynec Tena. U3menenwe wummynbca. Wmmnynbe | HaOmogenne v oOCyXIE€HHE — OIMbBITOB,
CUJIbl. 3aKOH COXpaHEHHUsI HUMITyJibca. PeakTHBHOE | JEMOHCTPUPYIONIMX MEepeaady HMITyjlbca IMpU
JBUKEHHUE. B3aUMOJICCTBUM  T€J, 3aKOH COXpaHEHUs
emoncmpayuu UMIyabca MNpu  aOCONOTHO  YIOPYroM U
[lepenaua umnysnbca npu B3aMMOJICHCTBUU TEll. HEYNpYroM B3aUMOJCUCTBUM Tell. AHanu3
[IpeoOpazoBanus 3HEPTUU NIPU B3AUMOJICHCTBUM TEJI. | CUTyalldid B OKPYXKAalOIEeW  JKU3HU  C
Coxpanenue HMITYJIbCa npu HEYNPYIOM | UCIOJIb30BAHUEM 3aKOHa COXpaHEHUs
B3aUMOJICVICTBHH. AMITYJIbCA. Pacno3naBanne SIBIICHUS
Coxpanenue umnysiabca MpH aOCONIOTHO YIPYIOM | pEaKTUBHOTO JIBUXKEHUS B MPUPOIE U TEXHUKE.
B3aUMO/ICHCTBUHU. [IpuMeHeHne 3akoHA COXpaHEHHUS HMITYJIbCca
Habumroienne peakTMBHOTO ABUYKECHHUS. JUIsl pacyéTa pe3yJbTaTOB B3aUMOJICUCTBUS TEI
Coxpanenue MEXaHUYECKOI SHEPTUU npu | (Ha TpuUMepax HEYNpyroro B3aUMOJICHCTBUS,
CcBOOOHOM Ta/ICHUHU. YIOPYroro HEHTPAIBHOTO B3aUMOJIEHCTBHS ABYX
CoxpaHeHre MEXaHWYECKOW DHEPTUU NP JIBIDKCHUH | OIMHAKOBBIX  T€J, OJHO W3  KOTOPBIX
Tesa noJi AEHCTBUEM HETOJIBUYKHO).

MPY>KUHBI.
Jlabopamopuwie padomoi:
1) Omnpenenenne padbOThl CUIIBI YIPYTOCTH IpH
noabEMe rpysa ¢ UCIOIb30BAHUEM HETOJBUKHOTO U
MTOJBUKHOTO OJIOKOB.
2) N3yuenune 3aKoHa COXpaHEHUsI SHEPTUU.
15-16 | Mexanuueckue konebaHus KonebarenpHoe apmkenne. OCHOBHBIE Habmonenue xoneGanuii moj 1eHCTBUEM CHIT

XapaKTEPUCTUKU KOJICOAHUI: TIEPHO/I, 4aCcTOTa,
aMIIuTy1a. MaTeMaTuyeckuii ¥ Npy>KUHHBINA
MasTHUKHU. [IpeBparnienue sHepruu npu
KoJsie0aTenbHOM JIBUKEHUH. 3aTyXalolme
koseOanus. BeiHyx1eHHble konebanus. Pesonanc
Jemoncmpayuu

HaOmronenne xoneOauuii TeNl 104 IEHCTBUEM CHIIBI
TSKECTHU U CHJIBI YIPYTOCTH.

TSKECTH U YIIPYTOCTU U OOHApYKEHHE
NOJOOHBIX KOJIEOaHUH B OKPYXKAIOIIEM MUPE.
AHanu3 KonebaHuil rpy3a Ha HUTH U Ha
npyxuHe. OnpeseneHre 4acToThl KoineOaHui
MaTeMaTHIECKOTO U PYKUHHOTO MasiTHUKOB.

20



HaGmonenne konebGanuii rpy3a Ha HUTH M Ha
py>XUHE.

Jlabopamopnwie pabomeot .

1) Omnpenenenne 4acToThl U IEpUOA KOJIeOaHUH
MaTeMaTHYeCKOro MasiTHUKA.

2) Omnpenenenne 4acToThl U IEpHoOa KoJeOaHu
IPY>KHUHHOTO MasiTHUKA

3) HccnenoBanue 3aBUCUMOCTH nepuosa
Kosie0aHUH MOABELICHHOT0 K HUTU Ipy3a OT JJIMHBI
HUTH.

17-18 | Mexanuueckue BOJIHBL. 3BYK Mexannueckue BojiHbl. CBONWCTBAa MEXAaHUYECKUX OKCHepUMEHTAILHOE OIPEIETICHUE IPAHULL
BOJIH. [IpononpHbIe 1 noNIepeuHble BOIHBL. J{n1Ha YaCTOTHI CIBIIINMBIX 3BYKOBBIX KOJIE€OaHUH.
BOJIHBI U CKOPOCTB €€ paclpOCTPAHEHHUS. Haburoienne 3aBUCHMOCTH BBICOTHI 3BYKa OT
MexaHuuecKkue BOJIHBI B TBEPIOM TeIIE, YacTOThI (B TOM YHUCIIE, C UCIOJIb30BAHUEM
ceificMuueckue BOJIHbI. 3BYK. I pOMKOCTh 3ByKa U MY3bIKaJIbHbIX HHCTpyMeHTOB). Habntonenue u
BbIcoTa ToHA. OTpaxkeHue 3ByKa. H(ppa3Byk u 00BsICHEHUE SBJICHHSI aKyCTUYECKOTO.
YIBTPA3BYK
Hemoncmpayuu
PacnipocTpanenune npoAoapHBIX U MONEPEYHBIX BOJIH
(Ha Mozemm).
HaGntonieHne 3aBUCHMMOCTH  BBICOTBI 3ByKa OT
4acTOTBI.
AKYyCTHYECKUI PE30HAHC.
Jlabopamopuwvie pabomur:
1) ITpoBepxka HE3aBUCUMOCTH repuoaa
Kosie0aHU Tpy3a, MOABEIICHHOTO K HUTH, OT Macchl
rpy3a.
2) N3mepenue yckopeHHst CBOOOIHOTO MaCHUSI.

19-20 MexaHnueckne BOJIHBL. 3BYK Mexannueckue BoOJHbI. CBolicTBa MexaHudeckux | OOHapy)KeHUE M aHAJIU3 BOJHOBBIX SIBJICHUN B

BOJH. IIpomonbHble M momepedHsle BOJHBL J[nuHa
BOJHBI U  CKOPOCTb €€  pacnpoCTpaHCHUS.
Mexanuueckne  BOJHBI B TBEPAOM  Tele,
CEHCMUYECKHE BOJIHBI.

okpykarorieMm mupe. HaGmronenue
PacIpoOCTpaHCHUA IMPOAOJBbHBIX U IMMONICPCUYHBIX
BOJIH (Ha MOJICJIN ) ¥ OOHApY)KEHHUE
AQHAJIOTMYHBIX BUAOB BOJIH B IPUPOAE (3BYK,
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emoncmpayuu
HaGmonenue
pe3oHaHca.
Jlabopamopuvie pabomur:

1) HccnenoBanue 3aBHUCHUMOCTHU nepuoaa
KoJe0aHui IPYKMHHOTO MAasTHHKA OT MacChl Tpy3a.
2) OnpIThI, JEMOHCTPUPYIOLIUE 3aBUCHMOCTD
neproja KojeOaHWi TNPYKUHHOTO MAasTHUKA OT
MAaccChl Ipy3a U KECTKOCTH MPY>KUHBL.

BBIHYKJICHHBIX KoJe0annii Hu

BOJIHBI Ha BOJC.

21 - 22 | DneKTpoMarHuTHOE IoJie U DNEKTPOMArHUTHOE MoJjie. DIEKTPOMArHUTHBIE [TocTpoenue paccyxaeHnuid, 000CHOBBIBAIOIINX
3JIEKTPOMArHUTHBIE BOJIHBI BOJIHBI. CBOMCTBA AJIEKTPOMAarHUTHBIX BOJH. [llkaa | B3aMMOCBS3b AIEKTPUUECKOTO U MATHUTHOTO

AIEKTPOMArHUTHBIX BOJH. Mcronbp3oBaHue noJieit. DKCIepUMEHTaIbHOE U3YYEHHUE CBOMCTB
3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3H. 3JIEKTPOMArHUTHBIX BOJIH (B TOM YHCIIE C
DneKTpoMarHuTHas npupoaa cBera. CKOpoCTh CBETA. | MOMOIIBI0O MOOUIILHOTO TelneoHa). AHATU3
BonnoBeie cBoiicTBa cBeTa PEHTI€HOBCKUX CHUMKOB Y€JI0BEUYECKOTO
Hemoncmpayuu opranusma. Pacno3zHnaBanue u aHanu3
CBoiicTBa 2JIEKTPOMArHUTHBIX BOJIH. Pa3IUYHBIX TPUMEHEHUN JIEKTPOMArHUTHBIX
BonHoBbIe cBoiiCTBa CBeTA. BOJIH B TEXHHKE. I3yueHne BOJIHOBBIX CBOMCTB
Jlabopamopusie pabomot: CBeTa.
N3yueHune cBOMCTB 311E€KTPOMArHUTHBIX BOJIH C
MTOMOIIbI0 MOOMIIBHOTO TeJiedoHa.

23 - 24 | 3akoHBI pacHpoCTpaHEHUs CBETA JlyueBas mojzenb cBeta. ICTOYHUKY CBeETa. HabGmronenue onbITOB, JEMOHCTPUPYIOIITNX

[IpsimonuHETHOE pacIpocTpaHEHHE CBETA. 3aTMEHUS
Comaua u JIynel. Otpaxenune csera. [1mockoe
3epKajio. 3aKOH oTpaxxeHus cBera. [Ipenomnenune
cBeTa. 3aKOH mpenomiieHus ceeta. [lomHoe
BHYTpPEHHEE OTpakeHue cBeTa. Mcnonb3zoBanue
MIOJIHOTO BHYTPEHHETO OTPaXKEHUS B ONTUYECKUX
CBETOBOJAX.

Jemoncmpayuu

[IpssMonMHENHOE pacIIPOCTPAHEHUE CBETA.
OTtpaxxeHue cBera.

[TonyyeHne M300pakeHUil B IMJIOCKOM, BOTHYTOM U

SIBJIEHUE TIPSIMOJIMHEWMHOTO paclpOCTPaHEHUs
cBeTa (BOBHUKHOBEHHE TEHH U MOJIYTEHHU), U UX
MHTEPIIPETALNS C UCIIOJIb30BAHUEM TIOHATHUS
cBeToBOTO JTyda. OOBsICHEHUE U
MOJIEJTMPOBAHUE COITHEUHOT'O U IyHHOTO
3aTMeHMi. MccnenoBanre 3aBUCUMOCTH yriia
OTpa)XKEHUs CBETOBOIO JIy4ya OT yIJIa MaJcHHUSL.
N3ydenue cBoCTB n300pakeHUs B IIIOCKOM
3epkane. HaGmoienne u o0bsiCHEHNE OMBITOB
10 IOJIY4EHHUIO N300pa’keHH B BOTHYTOM U
BBINTYKJIOM 3epKajiax. Habmonenue u
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BBIIYKJIOM 3€pKaJiax.
IIpenomiieHue ceera.

OnTHYECKUN CBETOBOI.

Jlabopamopuwvie pabomot u onvimul

1) HccnenoBaHue 3aBUCUMOCTH yTila OTPaXKEHUS
CBETOBOT'O JTIy4a OT YIJia MaJCHHUS.

2) W3ydyeHue  XapakTepHCTHUK
IpeaIMeTa B TNIOCKOM 3epKalle.

3) HccnenoBanue 3aBUCHUMOCTH yria
MIPEIIOMJICHUSI CBETOBOTO Jyda OT yIUIa MAaJCHHS Ha
TPaHULE «BO3TYX—CTEKIIO».

HN300paKCHHS

00BSCHEHHUE OTIBITOB IT0 MPEIOMIICHUIO CBETa
Ha rPaHUIle Pa3InYHbIX CPE, B TOM YUCIIE
OIIBITOB C ITOJTHBIM BHYTPEHHUM OTPAKEHHEM.
HccnenoBanue 3aBUCHMOCTH yriia
HPEJIOMJICHUS OT yIJIa MaJeHUs] CBETOBOTO JIyda
Ha TPAaHUIIE «BO3LyX—CTEKIION.

Bemonusror 1abopaTopHsie paboTEHI.
OO0CyX1a10T MOJIY4EHHBIE PE3YJIbTATHI.

Pabota B mapax.

Pabota B rpynmax.

25 - 26 | JIuH3BI M onTHYECKHE TTPUOOPHI JIunza. Xop nydeit B uH3e. OnTHYECKask cucTeMa [Tonydenue n3o6paxxeHuii ¢ TOMOIIbIO
¢doroamnmapara, MUKpOCKONa U Teleckona. [J1a3 kak | coOuparomieil 1 pacceuBaroIen JINH3.
onTHYECKasi cucTeMa. ban3opykocTs u Omnpenenenue GOKyCHOTO pacCTOSTHUS U
JaJIbHO30PKOCTh ONITUYECKOH CHIIBI COOMPAOIIEH JTNH3BI.
Hemoncmpayuu AHanu3 ycTpoHCTBa M IPUHIMIIA IEHCTBUS
Xon nydeil B cobuparouieil 1uH3e. HEKOTOPBIX ONTUYECKUX MPUOOPOB:
Xon ny4eil B paccenBarOLIeH JIMH3E. ¢oroamnmnapara, MUKPOCKOII, TEJIECKOIIA.
[Tonyuenune n300paskeHMit ¢ TOMOIIIBIO JIMH3. N3ydyeHue Moaenu 1i1aza Kak ONTHYECKON
Jlabopamopuwie padomoi: CUCTEeMbI. AHANTU3 SIBIEHUH OIM30PYKOCTH U
1) [Tonyyenue w300pakeHHI C  MOMOIIBIO | JATIbHO30PKOCTH, IPUHIIUIIA ICUCTBUS OUKOB
coOuparoIen JTMH3HI.
2) Ornpenenenue dboxycHOTO paccTostHus
coOuparoIe JTMH3HI.

27 - 28 | JIun3el u onTHUECKUE TPHOOPHI JIunza. Xox myuent B inH3e. OnTudeckas cucrema [omyuenne n300pa>keHHi ¢ TOMOLIBIO

¢doToanmnapara, MUKpOCKONa 1 Tejeckomna. ['a3 kak
ONTHYECKas cucTeMa. bianzopykocTs u
JaJIbHO30PKOCTh

Jemoncmpayuu

[lpunuun neicTBus ¢oroamnmapaTa, MUKPOCKONA WU
TEJIECKOIIA.

Mopnens riasa.

Jlabopamopusie padbomoi:

cobuparotei U pacCEMBAIOIIEH JTUH3.
Omnpenenenue GOKYCHOTO PacCTOSTHUS U
OTITUYECKOMN CHIIBI COOMPAIONIEH JIMH3HI.
AHanu3 ycTpoWcTBa U MPUHIIMINA IEUCTBUS
HEKOTOPBIX ONTHYECKUX MPUOOPOB:
¢doroanmapara, MUKPOCKOTIa, TEIECKOIIA.
N3ydenune Moaenu riaza Kak OnTHYECKO
CHCTEeMBbl. AHAJIN3 SIBIICHUI OJIM30PYKOCTH H
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1) N3mepenre OonTHYECKON CHIIbI coOuparomein
JMH3HI.

2) DKCIepUMEHTAITLHOE UCCIICIOBAHHE
(OpMyJIBI INH3BI.

JATbHO30PKOCTH, IPUHITUTIA JIEHCTBUS OYKOB

29 - 30

Pasnoxxenue 6eoro ceera B
CIIEKTP

Paznoxenue 6enoro cBera B criekTp. ONBITHI
Hprotona.

Jemoncmpayuu

Pasnoxenue 6e0ro cBeTa B CIIEKTP.

[Toryaenune Oenoro cBeTa TpPH CIOKEHUU CBETa
pa3HBIX [IBETOB.

Jlabopamopmuvie pabomer:

1) OnpITBl O pa3IOKEHUIO OEJIoro CcBeTa B
CIICKTD.

2) OnpITEl MO BOCHPHUSATHIO I[BETa IMPEIMETOB
P UX HAOJIIOJCHUH Yepe3 IBETOBbIC (DUIIBTPEI.

HaGmronenue pasnosxeHus 0eoro cBera B
crnektp. Habmonenne u 00bsiCHEHHE OTTBITOB
TI0 TIOJIYYCHHUIO OEJIOT0 CBETA IPH CII0KECHUU
CBETa Pa3HBIX I[BETOB

31-32

Pasnoxxenue Oenoro csera B
CIIEKTP

CrnoxeHue CIeKTpaIbHBIX I[BETOB. Jlucepcus crera.
cBeTa aroMoM. KBaHTHI. JInHelyaTbie CrieKTphI
Jemoncmpayuu

CrieKTphl U3Ty4EHUS U TOTJIONMICHUS.

CreKTphl pa3IMdHbIX Ta30B.

CrnexTp Bopopoa.

Jlabopamopusie padbomot:

1) Habmioienne CHOoOmMIHBIX W JIMHEHYAThIX
CIICKTPOB H3ITydeHUSI.

[IpoBenenue u 00BICHEHNUE OMIBITOB 11O
BOCTIPUATHIO 1[BETA IPEIMETOB MPH HX
HaOJIIOZICHUU Yepe3 IIBETOBBIC (PHIIBTPHI
(LIBETHBIE OYKH)

33-34

Hcnyckanve u MOrJIonieHue cBeTa
aTOMOM

OnsiTel Pesepdopaa u mitanerapHas MoJeIb aToMa.
Mogens aroma bopa. Mcniyckanue u noryiomeHue
Jemoncmpayuu

HaGmonenue TpekoB B kamepe BuibcoHa.

Pabota cuéTunka MOHU3UPYIOMINX U3TyICHUM.
Perucrpanusi uznyueHus NPUPOJHBIX MUHEPAIOB U
MIPOIYKTOB.

Jlabopamopuwvie pabomur:

O6cyxnenue nenu onsiToB Pesepdopaa nmo
MCCIIEJOBAHUIO aTOMOB, BBIIBM)KEHNE TUIIOTES
0 BO3MOXHBIX pe3yJbTaTax OINbITOB B
3aBUCHMOCTH OT IIPEIIOIaraéMoro CTpOEeHHUs
aTOMOB, (OPMYJIHUPOBAHKE BBIBOJIOB U3
pe3ynbTaToB ONbITOB. O0CYyXKIeHNE
MPOTUBOPEUNH MJIAHETAPHOU MOJIENIH aTOMa 1
OCHOBaHUM A1 runoressl bopa o
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1) HccnenoBaHue TPEKOB: M3MEPEHUE DHEPTUU
YACTHIIBI IO TOPMO3HOMY ITYTH (110 poTorpadusim).
2) N3mepenne paagnoakTHBHOTO (PoHA.

CTALlMOHAPHBIX OPOUTAX AIEKTPOHOB.
Habmroaenune CrijionHpIX 1 THHEWYaThIX
CIEKTPOB U3JTyYEHUS PA3JIUYHBIX BEILECTB.
OObsICHEHNE TMHEWYAThIX CIIEKTPOB U3IIY4YEHHUS

HNTorosbie 3aHATHSA N0 3aBePHICHUH Y4eOHOTO MO/JI

yas

35-36

Hayka B xu3HH 00111€CTBA.
3aKIIIOYUTETHLHOE 3aHSTHE.

BBIHaIOH_II/IeCSI C€CTCCTBOUCHBITATCIIN, UX POJIb

B CO3JJaHUHU OCHOB €CTCCTBO3HAHMUA.

OcHoBHBIC HaIlpaBJICHHUA COBPCMCHHBIX HAYYHBIX
I/ICCJ'IG,Z[OBaHI/Iﬁ B o0J1acTu (1)I/ISI/IKI/I H XUMHH.

[Ipe3enTanus wHPOPMAIMK O BBIJAIOLITUXCS
€CTECTBOMCITLITATEIAX.

IlogBeaeHne UTOrOB.

Peduekcusi.
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